[Detection of GABA(A) receptor mRNA in cochlear tissue. An in situ hybridization study].
Gamma-aminobutyric acid (GABA) and the GABAergic system play an important role in the efferent modulation of cochlear function. We examined surface preparations of guinea pig and mouse cochleae by in situ hybridization using radioactive labelled oligonucleotides for several subunits of the GABAA receptor. Frozen sections of rat and guinea pig brain (cortex, hippocampus, cerebellum) served as controls. In the mouse cochlea the mRNA of the alpha-1 and alpha-5, beta-1 and gamma-1 subunit were detected, while in guinea pig cochlea mRNA of the alpha-1, alpha-4, alpha-5, and gamma-1 subunit of the GABAA receptor were found. Positive signals were located in the regions of the outer hair cells and had a weaker intensity in the inner hair cells. In the brain sections the several subunits were detected in a variable distribution in the cerebellum, hippocampus and cortical regions. Rat specimens exhibited stronger signals than guinea pig brain sections. These investigations have extended previous results of immunocytochemical experiments from our laboratory demonstrating mRNA sequences of GABAA receptor subunits in the mammalian inner ear. Detection of these nucleotide sequences using surface preparations of the cochlea on a molecular level by in situ hybridization supports the importance of GABA as a cochlear neurotransmitter. Furthermore, it can be concluded that the mammalian cochlea is able to express a GABA-dependent neurotransmission system.